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ABSTRACT 

The report describes the characteristics and usage of 
a computer program, the Relatedness Coefficient Matrix Program 
(RCHAT), designed to summarize associative responses given to verbal 
stimuli by individual respondents and by groups of respondents* The 
computer program uses the response distributions for individuals, and 
the pooled response distributions for groups, to compute measures of 
associative relatedness between pairs of verbal stimuli* The program 
was written for an exploratory investigation of the use of word 
association procedures to assess the affective and descriptive 
meanings workers associate with their work environments* The RCHAT 
program is written in Fortran IV, level G* it calculates relatedness 
coefficients between all pairs of up to 100 stimulus words* Output is 
in the form of an S x S pair- vise matrix, where S'^is the number of 
stimulus words* Input consists of a problem card, a list of stimulus 
words, and each subject's response distribution for each stimulus 
word* Either individual or pooled relatedness coefficients may be 
calculated* Program listing, sample output data, and a bibliography 
are appended* (Author/J6) 
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FOREWORD 



This report describes the characteristics and usage of a 
computer program designed to summarize associative responses 
given to verbal stimuli by individual respondents and by groups 
of respondents. The computer program uses the response distri- 
butions for individuals, and the pooled response distributions 
for groups to compute measures of associative relatedness 
between pairs of verbal stimuli. 

The program was written for an exploratory investigation 
of the use of word association procedures to assess the affective 
and descriptive meanings workers associate with their work 
environments. This study was conducted as part of a long-range, 
programmatic research and development program at The Center, 
the purpose of which is to develop systematic guidelines and 
procedures for the derivation of curriculum content. Procedures 
and guidelines now under development by The Center* s ^'Methods 
for Curriculum Content Derivation" program will aid developers 
of vocational curriculum and occupational training programs to 
accurately identify occupational requirements and to select 
curriculuni content which most warrants formal training con- 
sideration. 

It is hoped that this report, and the RCMAT computer 
program, will be useful to research and development specialists 
in education, business, industry, and government to faciliate 
further application and development of word association pro- 
cedures to the problems of better understanding cognitive and 
affective processes . 

The Center is indebted to the author, Michael Mead, 
research technician at The Center, for his development of the 
program and the report. The Center also expresses its appre- 
ciation to Cheng Liu and Duane Essex whose work in the research 
and development program initiated and guided the development 
and use of the computer program. 



Robert E. Taylor 
Director 

The Center for Vocational Education 
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INTRODUCTION 



backfi round 

The computer program described here was developed to help 
.eet neeSs Of ^^Lies of exploratory .e^^^^^^^^^^^ 
studies conducted at The '-^I"^/",,,, 19741. These studies 
The Ohio ^ """^"ife/flfi^s^f mkhodJiogical studies 

al 1968; Smith, 1968; Pratzner, 1969). 

|?r ur °of"::aiUf?Lt^ofkers associate with .portan^ 
"TiSSi r/lhflainr; ^s^ocfa rn-prI^:dSr:^!'but=?o usJd 
rih^tJVd^p't :n=tnd use f,^, j^^f fi"|,:?Us7?^a^frLrs 

work environments (e.g., underlying all of these 

nitivc and ^"^^'"f """"J ?fle5an? job perfo?mLce, would 
Sfu'c^i^'SrS^^UiLrcrntLt'fo/occupational train- 

ing programs. 

One of the most important methodological similarities 

L:^Siic"a used to cU 
between pairs of verbal stimuli ^^^^|^"^o%he stimuli. The 

SL^os^trlnvirtl^a defei £;a 
, struct pooled associative response dJ^J^^";^ "^^^^ distributions. 

;. program t°"l'="l"%£5'„""ter program was cumbersome and time 

coding schemes of group «!P°"|^j,J^^\fi°Jd association data 
^^c^ii e %nr?oJlowi^ %:"lSnrthat even a -all sample of 

bisn%arrapts?feL;rtrsiibrtai?rarii:urts^rAis^riative 



was apparent, and the Relatedn^r^ r^^«? of response data 
(RCMAT, was developS^ foJ'JsllrTSrc'eJ^^rs'tSL^'? 
Word Associ.'it.in n Procedures 

dcvelopmenr'^A'^arJ^tHfl^T-'^"^ " history of 

a word"ir?d\n%^P??e'd\^^ t'he'Solds"! ' J'^^ 

as a stimulus in a free associa^ on tasj Th^^"" -""''^ 

the words and their meanings! "''^ °" relatedness between 

"Suany"obtIL':d'\7tw:\"LlLn^"d°[fl ^^^-^^ 
In single responsffree asIociaJion t.^^"' ^^fP^"^^ "'odes, 
restricted to only one r^^nnncf ^^^^ ' ^^""^ subject is 

this single respoLrL cons?dL?f/''"'"^"' While 
salient meaning^o? ?he stimulus lor "'^^t 
samples of subjects are remHr^ r ^^""^ subject, large 
of the stimulus. ^-Hu.rea zo identify the group 

meaning 

or st{mu'l'ui'iEJd%\\T?h| r'ira%edne%%'\'r ^^^^ meaning 

estimated using the distribuJf^n if^*''^^" is ^ 

subject associates wiJh^^e.J?^,? response words each 

instructed to chain resD^^d r^nn^-"' Subjects are 

the stimulus! or Jo ^esZd tf" nn^^"" - ^^^^ association) to 
stimulus word) (co'ntlnu'Tfre: as:^ia?iJ:r''?n°!;%.°'- ^ 
CCS individual ' response d istributions Jo t^n I mstan- 
words are then compared to obtain o ^^f two or more stimulus 
in ...eaning between'the seLcJed stim^u!"'' °' -elatedness 

were used"f or' tL's:ri:rof ^s^uSi^s ^^^ociation procedures 

of Minnesota and ar^Jfce^teJ lamn?^f nJ"^ ^ University 
presented with word assocfatfoA booJfeL Th^^'^^^""" 
of pages in the booklet corresDonHpJ ^ number 
words in the total stimulus wo?d nft ^'^^"""'ber of stimulus 
booklet contained numerous reolti J ?n^: ^^""^ ^^^^ °^ ^he 
word, each repetition J? thrSorH w^ ^^f/ '^"^le stimulus 
line. Subject were instructed to rL5°J^°^^^>>^ ^ ^1^"^^ 
time they responded and to wrUe as ,Lnv d\^^ ^^^h 
the blanks provided as th^ ^tTm-n ^ different words in 

maximum amoSnt o1 timi tJ respond to''^I^.^"^"^\' '° "'i"^' The 
among the several studies ^an^inf Sn^Jc "^^"'"l"^ ^ord varied 
per stimulus word. ranging from 45 seconds to one minute 
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The Uclatedness Coefficient 



A variety of techniques are available to measure the degree 
of similarity or relatedness in the meanings of stimulus words 
generated by such word association procedures*^ Garskof and 
Houston (1963) defined the associative meaning of a stimulus 
word as the ordered set of associates given by an individual 
in response to a stimulus word* Further, they defined the 
relatedness of two stimulus words as a function of the degree 
to whic their respective meanings intersected or overlapped* 
The Relacedness Coefficient (RC) was developed as a measure 
of the degree of similarity in the meanings of stimulus words. 

Relatedness coefficients for individual subjects . The 
RC statistic was first proposed as a measure of the overlap 
in associative meaning of two stimulus words for an individual 
respondent. Responses to the two stimulus words between 
which an RC was to be calculated were listed in the order 
in which they were emitted th the stimulus word itself listed 
as the first response. If tne longer of two response lists 
given by an individual to two stimulus words contained X 
response words, the stimulus word was assigned rank X. The 
second word in each list was assigned rank X-1 and so forth 
until all responses in each list were assigned a rank. Figure 
1 is an example of two rank ordered response lists. 



Stimulus Word Stimulus Word 

STREl-T ADDRESS 



Response 


Rank 


Response 


Rank 


STRliUT 


6 


ADDRESS 


6 


ROAD 


5 


STREET 


5 


CITY 


4 


CITY 


4 


ADDRESS 


3 


TOWN 


3 


AVIiNUE 


2 


ZIP CODE 


2 



I-igure 1. Rank Ordered Response List for Two Stimulus Words. 

Szalay and Brent (1967), among others, support this rank- 
ing scheme with the contention that the sequence or order in 
which response words are emitted reflects the rank order of 
response salience or importance. Response words emitted 
first are the most salient parts of the meaning of the stimulus 



■"In particular, the reports by Deese (1962), Johnson and 
Collier (1969), and Garskof and Houston (1963) include compar- 
isons and discussions of alternative measures and indices of 
associative relatedness . 



word, while those responses emitted later are less salient 
parts of the meaning. Moreover, the stimulus word itself 
is considered to be the first response in the sequence of 
responses . 

One table can be constructed of the words in common to 
the response lists (for the two stimulus words). The common 
response words are listed with the ranks they hold in each 
response list as shown in Figure 2. 



Rank in STREET 



Rank in ADDRESS 



Response 
STREET 
ADDRESS 
CITY 



Response List 
5 

3 

4 



Response List 
'^-^ 

6 
4 



Figure 2. Rank Order of Common Responses .;o the Two 
Stimulus Words. 



The rclatcdness coefficient (RC) is computed as follows: 



RC. . 



k 

m=l mi 



m=l 



m 



R 



mj 



[xP - (X-l)5 



where RC. 



R . 
mi 



R . 
inj 



ReXatedness coefticient between stimulus words 
i and j . 

Rank the m^^ response in the common table holds 
in the response list for stimulus word i. 

Rank the m^^ response in Ihe common table holds 
in the response list for stimulus word j. 



number of responses in common. 



X - number of responses in longer response list. 

p = a constant ^0, typically equal to 1. For further 
discussion see Garskof and Houston (1963), and 
Deese (1965) • 

The numerator represents the overlap between stimuli and 
the summation in the denominator represents the maximum possible 
overlap if each response occurred In both lists in the same 
order. The term in brackets is a correction term (see Garskof 
§ Houston, 1963). The size of the relatedness coefficient is 
directly proportional to the degree of similarity in the mean- 
ings of two stimulus words. An RC of .00 means no associative 
relatedness between two stimulus words and an RC of 1.00 
indicates that the associative meanings of two words are 
identical . 

For the example shown in Figure 2, the relatedness coef- 
ficient is computed as follows: 

^Street/Address = 6 • 5 ^ 3 • 6 ^ 4 • 4 



l2 . 2^ . 3^ . 42 . 5^ . 6^ <l2 



RC = .711 (for p=l) 



The computation of individual RC's as shown above facil- 
itates the study of similarities and differences in associative 
meaning for individual respondents. The individual form of 
RC makes efficient use of the order of emission of responses. 
This characteristic of the measure distinguishes it from other 
proposed overlap measures which consider only number of re- 
sponses or frequency of common responses (see Cramer, 1968; 
Marshall § Cofer, 1963). Individual RC*s may be averaged to 
obtain a summary measure over ail subjects under study. 

Pooled relatedness coefficients for groups . The group 
summary measure obtained by computing mean RC*s should not be 
confused with the pooled RC computed on the basis of pooled 
response distributions. The pooling procedure for group data 
developed by the Minnesota investigators and used throughout 
the Minnesota and Center studies facilitates the study of 
group associations and relatedness. 

Responses given by all subjects to a particular stimulus 
word are pooled into a single response list. This list of 
responses is ordered by the number of subjects emitting each 
response. The response with the highest frequency is listed 



first with other responses listed in descending order of 
frequency o£ emission. I£ two or more responses have tied 
frequencies, order of placement within that frequency is 
determined by the order in which the responses were emitted. 
1-or example, if both response A and response B had a frequency 
of 2 where one subject gave response A as the third response 
and B as the fifth response, and a second subject gave response 
A as the second response and B as the fourth response, the 
order indicies for A and B respectively would be 3 + F = 8 
and 2+4=6. Response B would, therefore, appear in the 
pooled response distribution before response A, since B has 
the lower order index. 

Once pooled response distributions have been compiled and 
ordered for each of the two stimulus words whose relatedness 
is to be examined, the lists can be ranked in the same manner 
as the lists for individual RC*s, with the first word in each 
response list having rank X, where X represents the number of 
words in the longer list. If two responses in a particular 
pooled list have exactly the same frequency and order index, 
the average of the ranks that would ordinarily be assigned, 
is assigned to each of the tied responses. Figure 3 shows an 
example of pooled response distributions for two stimulus 
words . 



Stimulus 


Word 


STREET 




Stimulus 


Word 


ADDRESS 




Response 


Freq. 


Order 


Rank 


Response 


Freq 


Order 


Rank 


STRliHT 


5 


5 


6 


ADDRESS 


5 


5 


6 


Al)l)Ri:SS 


4 


8 


5 


STREET 


4 


9 


5 


CITY 


4 


12 


4 


CITY 


3 


11 


3.5 


ROM) 


3 


6 


3 


TOWN 


3 


11 


3.5 


AVli.NUI; 


2 


10 


2 


ZIP CODE 


1 


4 


2 










NUMBER 


1 


6 


1 



Figure 3. Pooled Response Distributions for Two Stimulus 
Words . 



Common words in the pooled response distributions for the 
two stimulus words can be identified and listed with the ranks 
they hold in each pooled response distribution (Figure 4). 



Rank in STREET 



Rank in ADDRESS 



Response Response list Response list 

STRHHT 

ADDRUSS 6 5 

CITY 5 6 

4 3.5 



Figure 4. Rank Order of Common Responses in the Pooled 
Response Distributions. 

RC for groups is then computed using these ranks in 
exactly the same way as for the individual form of RC. For 
example, the pooled RC is: 

POOLliD RCe, = 6 • 5 ■»- 5 ♦ 6 ■»- 4 ♦ 3.5 

Street/Address ' - - - - 

r + 2^ + 3^^ + 4"^ + 5^ + 6^ - 1^ 



= .822 



It should be noted that each form of RC has its own uses. 
The individual form of RC facilitates the study of individual 
similarities and differences in associative meaning. The pool- 
ing procedure for group data, and the pooled RC measure, 
facilitate the study of group associative meaning. Szalay, 
Brent, and Lysne (1968) suggested that the reliability of 
associative responses are high for groups while low for in- 
dividuals. This is due, in part, to the fact that group data 
includes a larger number of responses than individual response 
data. In terms of RC, responses emitted by a large number of 
subjects have a high frequency and, therefore, a greater weight 
in the calculation of relatedness. This source of stability is 
not applicable to the individual form. In addition, responses 
which are common to two stimulus words but emitted by different 
subjects are excluded in the calculation of individual RC's, 
while the pooled RC includes this source of commonality. For 
this reason alone, pooled RC can usually be expected to be 
higher than the mean of individual RC's. The "order of 
emission" information considered by the individual form is, 
however, all but lost in the pooled form of RC, since ranks in 
the pooled response list are assigned on the basis of frequency. 
Only in the case of tied frequencies is order of emission taken 
into account. Some frequency information is also lost in that 
the assigned rank does not indicate the actual frequency of 
occurrence, only the rank order of the frequency with which 
each response was emitted. 



THE RCNIAT PROGRAM 



(Jcncral Cliaracteristics 



The RCNIAT program calculates relatedness coefficients- 
between all pairs of up to 100 stimulus words. Output is in 
the form of an S X S pair-wise matrix where S is the numoer 
of stimulus words. Input consists of a problem card, a 
list of stimulus words, and each subject's response dis- 
tribution for each stimulus word. Either individual or pooled 
RC*s may be calculated. 



The program is written in FORTRAN IV, level G, for the 
IBM 370/165, but could run under any FORTRAN IV compiler. 
Currently dimensioned for 100 stimulus words with up to 1000 
unique responses per stimulus, the program will execute in 
approximately 190 K, with execution time usually less than 
five minutes. Dimensions can easily be increased, to allow 
for a larger number of stimulus words or responses, or decreased 
to conserve core (100 stimulus words, 5000 responses per stimulus 
increases region required to 350 K) . The program calls a tempo- 
rary tape or disk data set located on FORTRAN logical Unit 1, 
and any punched output requested will be written to Unit 7. 
Reader and printer are Units 5 and 6, respectively. The complete 
proijrani listing has been included in Appendix A. 



Program Input 

The input requirements for the RCMAT program are shown 
in figure 5, along with the order and format of the problem, 
stimulus word, and response data cards. Several features of 
the program input warrant additional comment. One of those 
features is the provision of the option to run several problems 
in a single submission of the program. The program is capable 
of handling any combination of the following problems: 



1. Computing individual RC matrices for one or more 
di f ferent samples of subjects , 

2. Jomputing individual RC matrices for one or more 
different sets of stimulus words. 



3. Computing a pooled RC matrix for one or more 
different samples of subjects, and 



(1) $yst«B cards 

(2) Source Deck 
h) Proble* C*r.l 



Coluan 
1-5 



7- a 



12 



r*. u 

>4 CO 

a| 



13 



1^ 



l6 



17 



18 



19-''*1 



Uae 

Ai^)er of stiAilus words 

Type of problem and output 

1 = Pooled RC's desired 

2 » Individual RC's desired 

If pooled RC's are desired (i.e., Coluao 6 » l), enter the 
frequency of response below vfaich responses vill not be 
included in the analysis 

Punch pooled KC soatrix 

0 » Ko, do not punch pooled RC aatrlx, Coluan 6*2 

1 » Yes, punch pooled RC aatrix, Colian 6 > 1 



Print individual RC aatrices 

0 » Ko 

1 » Yes 

Punch individual HC aatrices 

0 = Wo 

1 3 Tes 

Matrix of scans of individual RC*s desired 

0 » !fo 

1 = Tes 

Print aean RC matrix 

0 = KO 

1 = Tes (Columi 15 nmst ^ 1) 

Punch aean RC B»trix 

0 => Ko 

1 a Tes (Colum 15 must = 1) 



manner in vfaich RC aatrix is to be 



If there is punched output, 
punched: 

0 « Continue new row of catrix on sane csrd. 

1 ~ Kcw row of matrix begins new card (This Mode has the advan- 

tage that cards can be sequentially mabered in Coluasis 71 -OO) 

Huaber of subjects 
Another problem follows 

0 = Kb 

1 = Yer. 



(h) Stlontl«5 word Cants (Up to carols for a total of 100 stimulus words) 
Coluam !J[se 

l.l8 First stimulus word (left- Justified) 

19_-^ Second ntlB?»bts wor»i (left -Justified) 

07. Third stimulus word (left-Justified) 
55.'^ Fourth stimulus word (lef t-.lustified) 



(5) Dsta Canlii 

First data card: 
Column 
1-18 

19-36 
37-'^ 



Use 

Blank (indicates beginning of data for a new subject or new stimulus 
word) 

Stimulus word (left -Justified) 

First response word in the order emitted by subject (left- Justified) 
Second response word in the order emitted by subject (left- Justified) 



f>?cond an*l all subsequent data cards: 

All four fields of as many cards as necessary to exhaust all responses to the stimulus word 
by a subject; all responses left- Justified; unused fields on last card must be blank 



(6) Blank Card 



III 



I'iljiirc 5 • Proitram Input 
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4* Computing a pooled RC matrix for one or more different 
sets of stimulus words. 

Thus, for example, a single program could be set up 
to first compute individual RC matrices for one sample of 
subjects and then to compute a pooled RC matrix for a 
different sample of subjects and a different set of stimu- 
lus words. 

This particular feature makes the use of the program 
convenient and highly flexible. To exercise this program 
option, a "1" in Column 22 on the first problem card in- 
dicates that a second problem card will follow the stimu- 
lus word cards, data cards, and the blank card ending the 
first problem. The second set of stimulus word cards, data 
cards, and a blank card for the second problem then follows 
the second problem card. If a third problem is to follow, 
a "1" is entered in Column 22 of the second problem card 
and the card deck is ordered as it is for the first and 
second problems. 

Another important feature of the program is applicable 
to the computation of pooled RC's. The program provides the 
option to include all responses or to restrict the number of 
responses to be included in the pooled response distributions 
and used to compute a pooled RC matrix. While this option 
may have other uses, it was included so that idiosyncratic 
responses (i.e., responses given to a stimulus word by only 
one subject in a sample) could be eliminated from the pooled 
response distributions for stimulus words. To use this option, 
the frequency oT response below which responses will not be 
included in the analysis is entered in Columns 7-il on the 
problem card (sec Figure 5). 

Stimulus word cards . The RCMAT program was designed 
to accomodate up to 100 stimulus words. Stimulus words 
arc punched four to a card in four fields of 18 columns 
each. Mach stimulus word must be lef t- j ust if ied within 
a field (see Figure 5). 

Perhaps the most important consideration in the pre- 
paration of stimulus word input is the order in which 
stimulus words are punched. Stimulus words must appear 
on stimulus word cards in exactly the same order as they 
do on data cards. It is often most convenient to punch 
stimulus word and response data directly from the subjects' 
response booklets since this usually does not require pre- 
processing or coding of response data. However, this 



11 

18 



procedure deserves a special note of caution. If the stimulus 
word order was not the same in all response booklets (e.g., 
if, as is often the case, response booklets contain one 
or more random orders of pages/stimulus words) , it would be 
necessary to separate the booklets and arrange all stimulus 
words in exactly the same order prior to preparing the 
stimulus word and data cards. 

Data cards. As shown in Figure 5, each data card 
consists of four fields composed of Columns 1-18, 19-36, 
37-54, and 55-72. A blank first field is used to indicate 
the beginning of the data for a new subject or new stimulus 
word. One subject's data for one stimulus word consists 
of a first card with Columns 1-18 blank; the stimulus word, 
left- justified in Columns 19-36; and the subject* s responses 
to that stimulus (in the order emitted) in the remaining 
two fields of the first card. All four fields of as many 
subsequent cards as are necessary are used to exhause 
all responses to the stimulus word by that subject. If the 
last of these cards does not contain responses in all four 
fields, the unused fields must be blank. The RCMAT program 
is capable of handling up to 1000 unique response words per 
stimulus word. 

To compute pooled RC's, all subjects' data for the first 
stimulus word must be together, followed by subjects' data 
for the second stimulus word, and so on for each stimulus 
word in the set. To compute RC's for individual subjects, 
all data for the first subject on all stimulus words must 
be together, followed by all data for the second subject 
on all stimulus words, and so on for each subject in the 
amD 1 e . 

The last eight columns of the data cards are not used 
to record subjects ' responses . These columns (Columns 73- 
80j of the data cards may be left blank or in many cases they 
may be used in the following way: ^ci:>c:> x^n^y 

Column Use 

73-75 Stimulus word identifi- 

cation number 

76-78 Subject identification 

number 

79-80 Card number for that 

subject on that stimu- 
lus word 
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Indexing data cards in this way uniquely identifies the 
cards. A card sort on Columns 80, 79, 78, 73 will put 

the cards in proper order for computing pooled RC's, while 
a sort on Columns 80, 79, 7S, 74, 75, 78, 77, 76 will put 
the cards in proper order for computing individual RC's* 

Program Output 

Output for individual subjects ^ An example of the out- 
put data for individual subjects has been included in Appen- 
dix In this example, five subjects responded to five 
stimulus words. When RC's are computed for individual 
subjects, three types of output can be obtained: 

1. A list of the stimulus words with corresponding 
numbers identifying their column and row positions 
in the RC matrices; 

2. One RC matrix for each subject in the sample 
(printed and/or punched for reference or further 
analysis) ; 

3* A mean RC matrix whose elements are the means of 
the respective elements of all the individual 
matrices (printed and/or punched). 

Output for pooled RC's . An example of the output 
data for pooled RC's has been included in Appendix C. 
In this example, pooled RC output is shown for the same 
five subjects and the same five stimulus words used to 
illustrate the output for individual subjects. 

When pooled RC output is requested, three types of 
output are obtained: 

1. Response lists from all subjects are pooled and 
ranked within the program and the pooled response 
distributions for each stimulus word is printed 
along with the frequency, order, and rank of each 
response word in the pooled response distribution; 

2. A list of the stimulus words with corresponding 
numbers identifying their column and row positions 
in the pooled RC matrix; 

3. One pooled RC matrix for the total sample of sub- 
jects (printed, and/or punched). 

Possible lirrors 

Two of the most common errors which occur in the use 
of the RCMAT program are identified and explained below. 
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End of file on Unit I . This error can only occur 
when the stimulus word itself is not listed as each subject's 
first response to each stimulus word. Columns 19-36 of 
each subject's first data card for a stimulus word must 
contain the stimulus word itself and this data card must 
be present for each subject whether or not any additional 
responses were given by the subject. 

lind of file on Unit 5 , This error can occur for several 
reasons"! It can occur when there are not NNS X NOSJ + 1 data 
cards with the first field (Columns 1-18] blank (where NNS = 
the number of stimulus words, and NOSJ = the number of sub- 
jects). This could mean that: 

1. In the case of the pooled RC, at least one subject 
was left out of a stimulus word sub-deck. 



2. In case of the individual RC, data for at least 
one stimulus word was left out of the subject 
sub-deck. 

3. In either case, the blank card following the data 
cards may have been omitted. 



This particular error can also occur when one or more 
of the stimulus word cards are missing. Or, it could occur 
when there are errors in the information contained on the 
problem card (i.e., the number of stimulus words shown in 
Columns 1-5 does not match the number of stimulus word cards 
or, the number of subjects shown in Columns 19-21 does not 
match the number of subjects included in the data card subdeck) 
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APPENDIX A 



Program Listing: RCMAT, Relatedness 
Coefficient Matrix Program 



Dci^i knwriK>^\i)iM(C>irurP 


A 


10 


n IMC KiC 1 1'^M u^^Pty inno 7 i yi^.Hk. kflinn-lOO). mmONI i OOO. ?) • NRF 




70 


ic # 1 rkr\ t c T IM f 1 r»ri ^. \ Qf Cl IM f l n 0- 1 Tif i4 - l-f iJ<M ( Q ^ - r.l MfJl IM ( 10) • UUt^dilf^ ( 1 


A 




^rk 1 

<CiJ 9 


A 


AO 


t MCKic 1 r M ni imi? mk / i nnn ) 


A 


50 


UAiA ni.AiMI^/*tfi f 


A 


60 


HAlA t:riDM/1Mf :>wlf» IMF 1M7 ?M S - 1 M - - 1 H 1 - 4 HX - 1 <v . 1 H ) / • HUMMPM / 1 H 1 • 1 M ? 


A 


70 


If Ir1^fln4flnr>f inpf Irlff iriny iriTf /^ni*'/fi'UrU'Uri/<r no •tf^n^ff/'r^^'v ^t.ii"T«/frr«^i.» 


A 


PO 


•5 "'LiOO Ol.*^*^ Ol-il'^ "llP 1U41/ 


A 


90 


1 Cj t U — Ti 

1 PKL U 


A 


100 




A 


1 10 


lOoJf 1 Ak 


A 


1?0 


t DC rm* IDPHF^^I 


A 


130 




A 


1 40 


1 r I Nnio • r W • Ul K>V lU 1 


A 


150 


I F (NOP 1 y •! 1 Wl- lU :5 


A 


1 Art 


Uli 2 1 1 » 1 UU 


A 


170 


U IJ / J — 1 f 1 Uv' 


A 


leo 


KLi>uril 1 f J } 


A 


190 




A 


poo 


N Url =0 


A 


210 


DO 8/ JlCH = lfNl:>J 


A 


^ z. \ ' 




A 


c ^ \^ 


1 -0 


A 


240 


i 1 = 0 


A 


?S0 


K r W i Nr 1 


A 


260 


tcfKifioi CM *> /MTi iiru f^l 11 r.n if! i« 


A 


270 




A 


280 




A 




1 =I4 1 


A 


,A \J \J 


I 1 = J 1 + 1 


A 


310 




A 


370 


nrcnfl i il — Vfv 11 


A 


3?0 


KrSP(lfl»o;-l» 


A 


340 


RFSP(lflf7) = FLlJAI (1 1 


A 

M 


V' 


1 F(X lif 1 ) .tw.RLANM U\ TO 8 


A 


J o *^ 


I =1 1 


A 


^^70 


I 1=1 1 I 


A 


3(^0 


DO ^> J = 1 » i> 


A 


390 




A 


400 




A 


410 


nccr>#i f '71 — Cif Allll 


A 


420 


ir(XlHfll»PU»r#LANK; bO 10 H 


A 




1 = 1+1 


A 




1 • ^ I 14 1 


A 


4^0 


Dl< 7 J = 1 f * 


A 


4 AO 


RFSP(l»lfJ)=X(A,j) 


A 


A70 




A 


APO 


RtSPdf lf7) = FL0Al {1) 


A 




REAL ('^,9?) ( { XI JfK) »K=lf 5) f J = l f4 ) 


A 


50O 


I F(X (1,1) •Fg.bLANK) 0(1 70 10 


A 






A 




IU1T41 22 


A 


f«30 


o ;/ J=if5 


A 


540 


ERiC^'Ufif j)=x(if J) 15 


A 


550 



RtSPd »I t6) = l. A 

RFSPIl»W7) = ^LCJATn) A 

IF(XI?»1 ) .EO.BLAMK) GL TO b A 

GO TC A A 

10 lF(NCiPl.tf«?) GO 10 4 0 A 
IHN0SRn.6U.NLSJ) GO TC 40 A 
NOSRD=NOSRD-»-l A 
1=1 A 

11 DC. 13 J=1»1T A 
If (X(2, IJ.frO.RtSF (1 ,J ,1).AND.X( 2»?) .E O.R F SH ( 1 » J » ? ) . A NP. X ( ? , ? ) .EQ. R A 

1FSP( If J»3> .ANO.X ( .FU.RESPdtJtHj.AND.XC'fS) . t C.Rt Sf> ( 1 , J 1 5 ) ) GO A 

2 10 1? A 

K=0 A 

GC TO 13 A 

12 K=J A 
J = 1I A 

13 CTNTINUF A 
IFIK) 14,14,16 A 

14 11=11+1 . A 
DC It J = l,'^ A 
RFSPdtlTt J)=X(2, J) A 
R£SP(1,I1,^)=1. A 
RtSP(ltITt7)=FL0Al( I) A 
GO IC 17 A 

16 RFSP(ltK,6)=RFSP<l,K,6)+l. A 
RtSP(l,K,7)=RFSP( l,K,7)+FLUATn ) A 

17 IF(X(3»1).NE. BLANK) GO TO IV A 
Ih READ (5,92) ( ( X ( J ,K ) , K= 1 , f, ) , J=l ,4 ) A 

GO 10 10 A 

1<) I=I + 1 A 

00 21 J=l» IT A 
lF(X(3»l).E0.RESPa,J»l ).AND.X( 3» ?) .EU.RE SP (1 ,J , ?) .AND , X ( 3 , 3 ) .EQ.R A 
1.6SP(l,Jt3) .AND.X(3,4) .E O.RE SP (1 » J ,4 ) . AND. X ( 3 , t> ) . PJ. R ESP ( 1 , J ,5 ) > GO A 

2 TO 20 A 

K=0 A 

GO TU 21 A 

20 K=J A 
J = I 1 A 

21 CONTINUE A 
1F(K) 22,22,24 A 

22 1T=1I-H A 
00 23 J-l»5 A 

23 RESPa,IT, J)=X(3»J) A 
RESP(1,1T,6)=1. A 
RESP(1»1T,7)=FL0AT( 1) , A 
GO TO 2f- A 

24 RtSPd »K,6) = RESP( l,K,6)-»-l . A 
RfSP(l»K,7)=RESP(l,K,7)+FL0Al (I ) A 

?t IF(X(4,1 ).NE.bLA'NK) GO 10 ?( A 

Gf 10 IP A 

26 1=1*1 A 

DO 2F J = l» if. A 
1HX<4,1 ).E&.Rt SPd »J »1 ).AND.X( 4, ?) .i'. .kf SP (1 , J , ? ) .AND .X ( 4, 2 ) .EU. R A 

O lESPUfJf3).ANU.X(4,4).EU.RFSP(l,J,WAND.X<3»^).f.:.-'eSP(l,J,h)) GO A 

h ERIC ? TO 27 A 



K —11 






A 


1110 


f* i T t \ •> 

Ul, ILI /r 






A 


1 1 20 


K = J 






^ 


1130 


1 — 1 T 






A 


1 1 AO 


^ f l^j T 1 Ml I 






A 


llf>0 


lr|K| ?^f4^9f3J 






A 


1160 i 


1 f — t r 1 
1 1 - J 1 ♦ 1 






A 


1170 


r\fi "dfi 1—1 c 






A 


1 IPO . 


DCCCI1 IT ll-»VI/ l\ 






A 


1 1 90:; 








A 


1?00 


DCCDtfl IT *7\— Cir.Alflt 






A 


J?10 ^ 


b I * 1 LJ 3 / 






A 


1 220 


Dr<L>fi IT xi— OLCDfi y 






A 


1230 ' 


Pr5H|lyK$7|~K|-5P(l^K - f}'*'r Lu.^ 1(11 






A 


12A0 : 


KtALi 1 ( A ( J ^IN 1 V 1 f t> 1 f J - 1 f H 1 






A 


1 250 ; 








A 


1260 : 


1 = M 1 






A 


1276i 


D 3*» J= 1 f J T 






A 


12B0\ 


lrlX|l^ll.t-U»KF SP(lfJtJ |«ANlJ«X|lf^) •tO»RtSP(lfJ 


f ?) •ANP.XC 1 


f 3) .EQ. R 


A 


\?Q0 


lri>PllfJf3) •ANL».X(A«^i •tC.PtSPil ?J?^I« ANL •X I 3 ? b ) 


. tt^.P f SP( 1 f 


J >r> ) ) GO 


A 


1300 ' 


? fu 3J 






A 


1310 


K -0 






A 


1320 


0(i 11/ 3h 






A 


1330 


K=J 






A 


13A0 


J-I I 






A 


13t>0 


Ci Nl INUf 






A 


1560 








A 


1370 


J 1 = 1 1 -fr 1 






A 


1380 


DC J=^lf!> 






A 


1 3^0 


PtSPiltl7fJ)=X(l tj) 






A 


lAOO 


Off 'lit ti ^ t * 






A 


lAlO 


nfCfiiY IT il^ci^tATltv 

KtSP(ltiTt7)=hLUAH I) 






A 


1A20 








A 


1A30 


RI-SP(ltK t6i=RESP( ItK^^I-^l • 






A 


14A0 


KLSPn*Kt7) = RbSP( ItKtTj+FLOAT (1 ) 






A 


1 A50 


i f- ( X 1/ 1 1 ) . •bL ANK ) ( t' TO 3V 






A 


1 A60 


(>U TO JP 






A 


1 A7U 


1 = 1 ♦ 1 






A 


lAHO 


gij to 11 






A 


1 A^'O 


NFvt S(NS ) = 1 T 






A 


1500 


I F ( MC«P 1 . h W . 1 ) b( TO 






A 


1510 


OP ^1 KC/=ltIT 






A 


1520 


WPIH ilt^3) ( P F i P( 1 1 KO t J ) t J= J t 7 ) 






A 


1530 


G( u: 






A 


15A0 


1 It < 6 ? ) ( S T 1 M( NS fKGi tKG=^ 1 1 5> ) 






A 


1550 


K0~0 






A 


1560 


X A A U 






A 


I 570 


1=1 






A 


15B0 


IF(Pf Sf'd ,1,6).GF .XMA>) bD 10 ^.6 






A 


15O0 


in l.Ft.NRfS(NS) ) or ID 50 






A 


1600 


1=1*1 






A 


1610 


GO 10 AA 






A 


16?0 


IF(PtSP(lt l,6).tC.XMAX) GO !(• 






A 


1630 


d X=R^SP(ltl»6) 


17 


A 


16A0 


ERICsu&=i 




A 


1650 



A 

47 IK 4.{ U.NHFS(NSM GP W SO ^ 

| = I-»1 A 

lH;tSMl,-.,7,.Ll.RCSMl,MAXSUB,7n GC TO * 

GO 10 A5 A 

49 MAXSUE>=1 A 

50 'iHRkSM'lTMAXSlth^^j.LT.FREPlN) CO IL bZ J 

KO=Kw*l A 

no 51 J=lt7 A 

•jI rfSP{?,KU, J)=Rt ,MAX5>UB,J) ^ 

1 F(KU.tT.NRFS(NS) ) TO A3 ^ 

. 0(. U A 

*2 NKfS(NS)=KW A 

*.-3 IDUM^NPFSINS) A 

DO ^A K0=1 ,Il)UK A 

S4 OUMPNKtKw)=FLLlAT(Ku) A 

KURK=0 A 

I U«M-Nkf:S( NS)-1 A 

Dl. bl J=lt iOUM A 

1 l(. t>5 A 

KC'f-K-O A 

Gt- T(' "^7 A 



1 JJJ=Kt-Ki:PK 



fi6 DUMKNK ( I )=lMPkfJK 

57 CUNT INUt 

inUM=NRtS( NS) 

3H wpItF IJN^) (KESPi?,l.J).J = l»7),t.'UKfCNKn) 
«.«- IKNi.fO.NNS) GO ru M. 

I -0 
1 ! = (' 
GU T(, A 
60 lfL/Ct=? 

Ol 0(1 t2 J = lt IDUM 

62 R{S^'(?»J.7) = I■>UMR^'K( J) 

Gl- TO 

DC' 6A ISUB=1» I T 
DO 6A J=l ,7 

no 74 lSUfa=?tNN^ 

l-NNNS-ISUb ^^.r^ 
1PLACE=3-1»'LACF 




A 



A 



I F( L=NRFS(I) 
RCWirsCi 1 
DCI 7A J=ltK 

1F( lHACE.fU.l ) L = NKfS{J) 
IFUKACE.FW.Z) M=NPlrS(J) 
KSUb=NPl'S( J) 
on 66 LSUB = lfKSUH 
) RFAD (lf^3) (RF S^' (If'l AC£ tlS Ub tJXXX) t JXXX = lf 7) 

INPF l^HAXOJ Lf M) 
AWk X=FLOAlt X ) 

nr 70 N=i f L 

PC ^F NN=1 fM 

|F<Ff SP(1 fNf ! ) U.^U ?fNNtl j.ANl.Hf SP( 1 tNt2).M •KF^f^(>tNNt?)*ANn 

?ESPntNfM •t'O.RFLM2tN>Jt5 )) C>( TP f>7 

TC' 6f- 
7 K/=NN 

B COKTINUF 

IKKZ) 70t70^6V 

Kt>MMON<K\S 1 )=ANf'LX-f<l SP(1 tNt7) 
KPMMt)N(KNt ?)=ANr tX-RbSP (2tKZf 7) 

0 CONTINUF 
NUMt k^O. 
LCIWP k=(i. 

iF(KN.NL*0) Ui It 71 
RC< I tJ )=0* 
GU TU 74 

1 U40FX= INDl- X-1 
t«C» 7? N = l t INDtX 

2 L(jWFk=LUWEP^FLUAT (Ivl*«2) 
DC 7 J N-ltKN 

3 NUME>^=N»UMfc k4K(i*^Mt»N< N» ] ) *K(iMMrjN( ^it 2) 
RC( I fj)-NUMER/< LOWl P-KO) 

A RC( Jfl)=kC(lf J) 

0(1 7!> 1=1 tNNS 

RC« If i )-U0 
'6 IKNCiPl .FO.Z.ANl/^M r-f*.!- CO) Gl 1L BO 

|F( WOPl*tO.UANr».MIP?*EL.O) CO IC FO 

IF(MCOOPT) 7Ft 77^78 
^7 WklTF C7tV6) ( < P C ( 1 t J ) t J= 1 t NN S ) t I =1 t NNS ) 

G(J TU HO 

DCi 7V J=l t NNS 
OU 7'- l=ltNNSflO 

FfjRMt? i=l)UMNUM( IXNAV) 
i-w^^^-^RM'^^^C'UMIjUMi IXNAY} 



A 
A 
A 
A 



A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 



70 WklTl (7,f-bPM) JfK) ,K=1 tL)t\ 

10 IHNOPI .E(J.2.AND.NrP3.EU.O) GO IC 8'* 

IFiNUPl.fcU.Z.A-^D. nCH.GI.l) Gt M 

WRlIt (6,9C) 

DC f\ l=ltNN*^ 

«? WfilTF (6,101) . ' 

ll-C-K^hl .tCJ.2.ANU.^O^'8.FW.O) WflTF (6,102) i TCH 

DL- 83 1=1,NMS,?0 

M-i + l<^ 

L-M JNf (M,MNS) 

WKIIF {6,V7) (K,N = 1,L) 

no 63 J=1,NNS 
fc3 Wfnt (t.f^i*) J, (PC( J,K) ,K = I ,L) 
P4 I F(MClH.Eu;.l.t.rJ.NLP5.E(J.O) G(= 1 L. 

no 1=1 , NNS 

DO h^ J=1,NNS 
Fh RtSUK( I,J)=P.CSUM( 1, J)*RC; 1 ,J) 

GU lU H7 
fi, IFJNL'Pl.FQ.n nCH=Nr5J 
f»7 tlNllNL'F 

1 K\rPl»F0.1.C'P .N(Pf..FO.O) GO 11 ("y 

DC rfi 1 = 1 ,NN5 

DC F F, J = l ,NNS 
Hb RCi 1 ,J)=RCSUM( I, J)/FL(!AT{\(:SJ) 

NUP3=^NCP6 

M( P<,=Nt!P7 

NrjP^=0 

NC;P*^=1 

GC T( 76 
b<i IF( IAF,.\F .1) STf F 

IF(N(Pl.tC.l) CO IP 1 

D(- VO 1 = 1 ,NNS 

D'w OO J=l , VMS 
«)0 RCStM( 1 , J) -0,0 

CC It! 1 

C 

<>1 FCiPMAl ( l*i»ll,F»., 0,711, 13,11) 
9? FOP MAT (4C<*A4,A?)) 

93 FOkMAT (AAA,A?,?F6,2) .rocMi i 

9A FPPMAI (//IX, 'RF SPONSf S 10 STIMULUS WCKL : • , 3X , '^AA , A / , n»X , • FP FO • , 1 

lOX, 'WDFR* ,10X, 'PANK* ) 

95 FORMAT (3?X,AAh, A2,«^X,F6.0,HX,F6.0,HX,Fb,; ) 

96 FORMAT (1CF7.A) 

97 FORMAT ( ///6X , 2 0 ( 15 , 1 X ) /) 

9C FCRMAI (1X,IA,1X,?0(F5.3,1X)) 

99 FfRMAI (1H1,»5T1MUU'- WCRO' , 1 OX , • COPE NO.'//) 

100 FOkK-AT ( IX ,AAA,A?,7X, 13 ) 

101 Ff)«MAT (////IX, 'RC. MATRIX') 

102 FC'KN'AT (1H + ,9X,' FOP SUBJECT NO. ',15) 

10? FtPMAl (IHW'KCMAI — P^.flBLEM NUMbER',13) 
FND 
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Appendix B 

Sample Output Data for Individual Subjects 



fSTIMLLliS KORO 



CCDE NO. 



IF AC TOR 

•CORRCLATICN 

^OISTKIBUTION 

;SKQwNESS 

mOkKALlTY 



1 

Z 
3 
4 
b 



RC MATRIX fOa SU8JGCT NO. 1 



12 3 4 5 

1 I. 000 0.267 0.0 0.0 0.0 

2 0.2o7 J. 000 0,0 O.G 0.0 

3 0.0 0«0 i.OoO Os333 0.276 

4 0.0 0.0 0.333 1.000 0.222 

5 O.C 0.0 0.276 0.222 1.000 



RC MATRiX FOR SUBJECT NC. 2 



12 3 4 5 

1 I. COO J.I304 0.01'i O.C 0.0 

2 0.t>04 l.UUO G.Lbl 0.0 0.0 

3 0.0/4 0.1!>1 1.000 0.640 0.222 

4 O.C 0.0 0.640 i.COO 0.23.1 

5 0.0 0.0 0.22^ 0.231 I.OOO 



RC MATRIX FOR SUBJECT NO. 3 



1 2 

1 1.000 0.222 

2 Q.2?.2 l.UOU 
J O.C U.U 

4 0.0 0.0 

5 O.C 0.0 



3 4 5 

0. 0 CO 0.0 
CO 0.0 0.0 

1. GOO C.J^/f 0.0 
0.34/» I.COO 0.370 
0.0 0.370 1.000 



■J§^£rRlX FOR SUOJECT NO. 



4 



I 2 3 ^ . 5 

1 l.OOC 0.400 0.0 0.0 0.0 

2 0.400 I. 000 0.0 0.0 0.0 

3 0.0 0.0 1. 000 0.0 0.370 

4 O.C 0.0 0.0 i.OOO 0.278 
J» O.C 0.0 0.370 0.278 1.000 



RC MATRIX FOR SUBJECT NC. 



1 2 

1 l.COC 0.0 0.0 

2 0.0 1.000 0.0 

3 0.0 0.0 

4 0..C 0.0 

5 O.C 0.0 



0.0 0.0 
O.U 0.0 
i.OOO 0.1«5 0.0 
0.165 1.000 0.0 
0.0 0.0 «.-. jOO 



RC MATRIX 



12 3 4 5 

1 I.OOO 0.270 O.Olti 0.0 0.0 

2 0.278 i.OOO 0.030 O.C 0.0 

3 0.015 0.030 I. COO 0.302 0.174 

4 U.C 0.0 0.302 I.OOO 0.220 
!> 0..C 0.0 0.174 0.220 i.OOO 
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Appendix C 
Sample Output Data for Pooled RC*8 



i>CUSE$ 10 STIMULUS WORD : 



FACTOR 

f ACTOR 

COkkcLATlOK 

COr<HUNALlTY 

ROTATION 

LOAfilNG 

HATfUX 

ANALYSIS 

Axes 

fcIbrNVALU£ 

CLUSTER 

RCSIOuAL 

CUMPLcXlTY 

COSINE 

VARI a:jls 



FPEQ 
5. 
Z. 
Z. 

z. 
1. 
z. 
1. 
u 
I. 
u 
I. 
I. 
I. 
u 



OROER 
5* 

7« 

8» 

Z. 
Z. 
3. 

5 c. 
6. 
6. 



RANK 

I. OO 
2.30 
2*50 

5.00 
6.00 
7.00 
6.S0 
8.50 
10.00 

II. 00 
12.00 
13.50 
13.50 



:SPCNSES TO STIMULUS V.0R0 : 



CORRELATION 

COkKELATlON 

KAIKIX 

HULI IPL6 

FACTOit 

SlGfUFICANCE 

ANALYSIS 

VARIABLE 

BIAS 

COLf FICICNT 
BETA 

FKFOICTOR 
LOADING 



FREQ 
5. 
3. 
Z. 
Z. 

z. 
z. 
z. 
u 
u 
1. 
1. 
1. 



OROER 
5. 
8. 
5. 
6. 
6. 
9. 
11. 
Z. 
Z. 
4. 
5. 
6. 



RANX 
1.00 
2.00 
3.00 
4.50 
4.50 
6.00 
7.00 
8.50 
8.50 
10.00 
11.00 
12.00 



ESPONSES TO STIMULUS nORO ; 



OlSTRiauTlCW 
(ilSTRIBUTION 
SKlViNESS 

STATISTIC 

KUr^IOSlS 

SAMPLE 

ANALYSIS 

SIGNIFICANCE 

F 

STANDARD DEVIATION 
CENTRAL TENDCNCY 
CHI SQUARE 
MOMENTS 
CURRELAMON 



FREQ 
5. 
3. 
Z. 
Z. 

z. 
u 
1. 
1. 
1. 
I. 
1. 
1. 
1. 
u 



ORDER 
5* 

5. 
6* 

lU 
2* 
2* 
3* 
3* 
3* 
3* 
4* 
4* 
5*. 



RANK 
1«00 
2.00 
3.00 
4.00 
5.00 
6.50 
6.50 
9.50 
9.50 
9.50 
9.50 
12.50 
12.50 
14.00 



tESPOPSrS TO STIMULUS wORO 



SKfwNbSS 
SM..:st:SS 
SY^'^.METRY 
OISIRU^UTION 

NO*vMALl T Y 

MEAN 

OJI VE 

r.fJMENTS 

MODE 

MEDIAN 



FREQ 
S. 

z. 
z. 

2. 
Z. 
1. 
1. 
I. 
1. 



OROER 
5* 
4.. 
5» 
5» 
5* 
9* 

^. 

4* 
5* 
6* 



RANK 
1.00 
2.00 
4.0O 
4*00 
^.00 

'6*00 
7.00 
0.00 
9.00 

10*00 



RCSPCKStS m STIMULUS >*0RC 



: ERIC 



NORMALITY 
U.. TY 
I.ISIKUVUIIUM 
TEST 

ASSUMPTION 
r.i AN 
2>KLhNESS 

SCORE 
fjEAL 
SVr. ,tT;.V 
HYPOTHESIS 



FREQ 
5. 
2. 
2. 
1. 
I. 
1. 
1. 
1« 
1« 
1. 



OROER 
5«. 
5» 
7» 
2* 
Z^ 
3» 
3* 

4.. 



RANK 
1*00 

?.oo 

4.50 , 

A. 50 

7.00 

7.0O 

7.00 

9.50 

9.50 
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STIMULUS hORO 



CCD6 NU 



PACTGR I 

CORRELATICN 2 

OISTKIUUTION 3 

SKtKNESS ^ 

NUi^KALlTY 5 



RC MATRIX 



12 3 4 5 

1 L.OOO O.'jA'j 0.070 0.0 0. "» 

2 0.1»4!^ 1-OCO 0.1/«6 U.G 0.0 

3 0.070 0.146 1.000 0,564 0.406 

4 O.C U.O 0.5o4 i.OUO 0.570 

5 O.C 0.0 0.406 0.570 1.000 
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